Involvement of neural cell adhesion molecule signaling in glial cell line-derived neurotrophic factor-induced analgesia in a rat model of neuropathic pain.
Since neuropathic pain is resistant to conventional analgesics such as opiates and non-steroidal anti-inflammatory drugs, the development of new types of drugs for its treatment has been awaited. Several key molecules associated with nociception have been suggested as potential targets for new analgesics. Glial cell line-derived neurotrophic factor (GDNF) has a variety of functions affecting the survival and development of specified neural cell populations, mediated via transmission of intracellular signals through binding to its high-affinity receptor, GFR*1, and subsequent activation of a tyrosine receptor kinase, RET, neural cell adhesion molecule (NCAM), or other signaling molecules. GDNF also exhibits analgesic effects in rodent models of neuropathic pain, although the underlying mechanisms are still largely unknown, including the intracellular signal transduction involved. We report here that NCAM signaling plays a role in mediating the analgesic effect of GDNF in rats with chronic constrictive injury (CCI). We found that NCAM was expressed in intrinsic neurons in the spinal dorsal horn and in dorsal root ganglion neurons with small cell bodies. Reduction of NCAM expression by NCAM antisense oligodeoxynucleotide administration to CCI rats abolished the analgesic effect of GDNF without affecting RET signaling activation. An NCAM mimetic peptide, C3d, partially reduced the chronic pain induced by CCI. These findings suggest that NCAM signaling plays a critical role in the analgesic effect of GDNF and that development of new drugs activating GDNF-NCAM signaling may represent a new strategy for the relief of intractable pain.